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Abstract of JP2001 296688 

PROBLEM TO BE SOLVED: To provide a single-component developer, which will not deposit or fix 
and further to a blade or a fixing member which is made oilless and which will not cause deterioration 
in image quality for long-term printing. SOLUTION: The single-component developer consists of 100 
pts.wt. of toner particles containing a binder, coloring agent and as necessary, staticization controll 
agent and release agent and 0.1 to 3 pts.wt. of coated metal oxide fine particles prepared by coating 
metal oxide fine particles, having 50 to 300 m2/g specific surface area with at least one kind of 
lubricant selected from among a group of higher fatty acids, higher fatty acid amides, higher fatty acid 
esters and higher fatty acid metal salts. 
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[0041] As for the metal oxide fine particles used for manufacturing the 
coated metal oxide fine particles, silicon dioxide (silica), zinc oxide, 
aluminum oxide, titanium oxide, magnesium oxide, and tin oxide and the 
like in the range of 50 to 300 m 2 /g of specific surface area may be used, 
among them, silica is preferred because of microparticles being obtained and 
of low price. Especially, using silica particles which is hydrophobic-treated 
with an amino group -containing agent achieves a high coating treatment 
effect and may give good flowability to the developer. By the way, silicon is 
not a metallic element in the strict sense, but in the invention silicon dioxide 
is included in the metal oxide. When the specific surface area of the metal 
oxide fine particles is less than 50 m 2 /g, a function as a roller between toner 
particles is lost, meanwhile when the specific surface area is more than 300 
m 2 /g, particles of the coated metal oxide are too fine, so that the particles get 
into concave portions of the toner particles and the flowability tends to be 
poor. The metal oxide fine particles having a specific surface area of 50 to 
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300 m 2 /g have an average particle diameter of about 0.01 to 0.1 iim. As for 
the above-mentioned amino group -containing agent, amino group -containing 
surface treatment agents and the like, such as an amino group -containing 
silicone oil, an aminoalkylamino group -containing silicone oil and the like, 
may be used. For the other agents, silicone oils, alkylsilanes and the like, 
such as alkylsilane, dialkylsilane, trialkylsilane and the like, may be used. 



[0047] 

[Example] Hereinafter, the present invention will be more specifically 
described with examples, however, the invention is not limited to these 
examples. Furthermore, unless otherwise noted, in the examples "part" 
and "%" mean "part by weight" and "% by weight", respectively. 



[0048] Example 1 

<Preparation of nonmagnetic toner particles> After melting and mixing 10 
parts of a commercially available polyester resin for nonmagnetic color toner 
(melting temperature" 115 to 125 °C) as a binder and 5 parts of a coloring 
agent (Pigment Red 5), the mixture was melted and kneaded by a heated roll, 
and after cooling and solidifying the mixture, the solid was granulated to 
obtain a masterbatch. After adding 90 parts of the above-mentioned 
polyester resin and 2 parts of metal salicylate to 15 parts of the masterbatch 
and mixing the whole, the mixture was melted and kneaded by a heated roll 
to obtain a kneaded material. After cooling and solidifying the kneaded 
material, the solid was pulverized and classified to obtain nonmagnetic toner 
particles A. 
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[0049] A particle size distribution of the obtained nonmagnetic toner 
particles A was measured. The particle size distribution was measured 
using COULTER MULTISIZER II (manufactured by Coulter Corporation) 
with an aperture tube of 100 pm (hereinafter, the same manner is applied). 
A number average particle diameter was 8.1 pm, and a rate of number of 
toner particles whose particle diameter was not less than 1.8 times of the 
number average particle diameter was 1.2 number %. 

[0050] <Preparation of an additive> 100 Parts of silica fine particles 
(multi-point BET specific surface area- 150 m 2 /g, average particle diameter- 
0.02 pm, amino group -containing silicone oil treatment) was dispersed in 
2,000 parts of methanol, and after dissolving 40 parts of zinc stearate in the 
dispersion liquid, the whole was mixed well, and after vacuum drying the 
mixture under heating, the mixture was shredded until coated silica 
particles in which a piece of coated silica particle contained a piece of silica 
particle were obtained, to prepare an additive 1. 

[0051] A specific surface area (a multi-point BET specific surface area, 
hereinafter, the same meaning is applied) of the additive 1 was 148 m 2 /g. 

[0052] <Preparation of a single-component nonmagnetic developer> 0.7 part 
of the above-mentioned additive 1 was added to 100 parts of the 
above-mentioned nonmagnetic toner particles A, and the whole was mixed to 
obtain a single-component nonmagnetic developer. 
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[0053] Comparative example 1 

<Preparation of a single-component nonmagnetic developer> 0.5 part of 
silica fine particles (multi-point BET specific surface area: 150 m 2 /g, average 
particle diameter: 0.02 jim, amino group -containing silicone oil treatment) 
was added to 100 parts of nonmagnetic toner particles A obtained in example 
1 to obtain a single -component nonmagnetic developer. 

[0054] Comparative example 2 

<Preparation of a single-component nonmagnetic developer> 0.5 part of 
silica fine particles (multi-point BET specific surface area-' 150 m 2 /g, average 
particle diameter: 0.02 pun, amino group -containing silicone oil treatment) 
and 0.2 part of zinc stearate were added to 100 parts of nonmagnetic toner 
particles A obtained in example 1 to obtain a single -component nonmagnetic 
developer. 

[0055] [Performance evaluation] An anti-blade fixing property of the 
single-component nonmagnetic developers obtained in the above-mentioned 
example 1 and comparative examples 1 and 2 were evaluated by the 
following print resistance test. 

[0056] The print resistance test was performed by counting the number of 
prints at the time of occurrence of image defect (a white spot was observed 
when the blade fixing occurred) while a maximum of 4,000 pieces were 
printed with an intermittent developing mode (development of a piece of A4 
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longitudinal paper and stopping the development sleeve were repeated), with 
a pattern having a line in a direction of paper feeding (a toner was constantly 
spent in the line part) for accelerating the blade fixing of the developer, using 
a commercially available color printer using a single-component 
nonmagnetic developing method. The results were shown in Table 1. 



[0057] 
[Table 1] 

Table 1 





print resistance property 


Example 1 


no image defect occurred at 4,000 prints 


Comparative example 1 


an image defect occurred at 2,000 prints 


Comparative example2 


an image defect occurred at less than 1,000 prints 



[0058] Example 2 

<Preparation of nonmagnetic toner particles> After melting and mixing 10 
parts of a commercially available polyester resin for nonmagnetic color toner 
(melting temperature- 115 to 125 °C) as a binder, 5 parts of coloring agent 
(Pigment Red 5), and 0.3 part of wax (low-melting polypropylene wax), the 
mixture was melted and kneaded by a heated roll, and after cooling and 
solidifying the mixture, the solid was granulated to obtain a masterbatch. 
After adding 90 parts of the above-mentioned polyester resin, 2 parts of 
metal salicylate, and 2.7 parts of wax (low-melting polypropylene wax) to 
15.3 parts of the masterbatch and mixing the whole, the mixture was melted 
and kneaded by a heated roll to obtain a kneaded material. After cooling 
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and solidifying the mixture, the solid was pulverized and classified to obtain 
nonmagnetic toner particles B. 

[0059] A particle size distribution of the obtained nonmagnetic toner 
particles B was measured. A number average particle diameter was 7.9 pm, 
and a rate of number of toner particles whose particles diameter was not less 
than 1.8 times of the number average particle diameter was 1.3 number %. 

[0060] <Preparation of an additive> 100 Parts of silica fine particles 
(multi-point BET specific surface area- 150 m 2 /g, average particle diameter : 
0.02 jim, amino group-containing silicone oil treatment) was dispersed in 
2,000 parts of methanol, and after dissolving 40 parts of zinc stearate in the 
dispersion liquid, the whole was mixed well, and after vacuum drying the 
mixture under heating, the mixture was shredded well by a mixer with a 
stirrer having stirring propellers to prepare an additive 2. 

[0061] A specific surface area of the additive 2 was 122 m 2 /g and an average 
of 1.9 silica particles were contained. 

[0062] <Preparation of a single -component nonmagnetic developer> 2.1 
Parts of the above-mentioned additive 2 was added to 100 parts of the 
above-mentioned nonmagnetic toner particles B, and the whole was mixed to 
obtain a single -component nonmagnetic developer. 

[0063] Example 3 
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<Preparation of a single-component nonmagnetic developer> 1.4 Parts of the 
above-mentioned additive 2 was added to 100 parts of the above-mentioned 
nonmagnetic toner particles B, and the whole was mixed to obtain a 
single-component nonmagnetic developer. 

[0064] Example 4 

<Preparation of a single-component nonmagnetic developer> 0.7 part ofthe 
above-mentioned additive 2 was added to 100 parts of the above-mentioned 
nonmagnetic toner particles B, and the whole was mixed to obtain a 
single-component nonmagnetic developer. 

[0065] Example 5 

<Preparation of a single -component nonmagnetic developer> 0.7 part ofthe 
above-mentioned additive 2 was added to 100 parts ofthe nonmagnetic toner 
particles A obtained from the above-mentioned example 1, and the whole was 
mixed to obtain a single -component nonmagnetic developer. 

[0066] Example 6 

<Preparation of an additive> 100 Parts of silica fine particles (multi-point 
BET specific surface area" 150 m 2 /g, average particle diameter* 0.02 pm, 
amino group -containing silicone oil treatment) was dispersed in 2,000 parts 
of methanol, and after dissolving 40 parts of zinc laurate in the dispersion 
liquid, the whole was mixed well, and after vacuum drying the mixture 
under heating, the mixture was shredded well by a mixer with a stirrer 
having stirring propellers to prepare an additive 3. 
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[0067] A specific surface area of the additive 3 was 130 m 2 /g and an average 
of 1.5 silica particles were contained. 

[0068] <Preparation of a single -component nonmagnetic developer> 0.7 part 
of the above-mentioned additive 3 was added to 100 parts of the 
above-mentioned nonmagnetic toner particles A, and the whole was mixed to 
obtain a single-component nonmagnetic developer. 

[0069] Example 7 

<Preparation of an additive> 100 Parts of silica fine particles (multi-point 
BET specific surface area- 100 m 2 /g, average particle diameter* 0.03 ym, 
dimethyl silicone oil treatment) was dispersed in 2,000 parts of methanol, 
and after dissolving 40 parts of zinc stearate in the dispersion liquid, the 
whole was mixed well, and after vacuum drying the mixture under heating, 
the mixture was shredded well by a mixer with a stirrer having stirring 
propellers to prepare an additive 4. 

[0070] A specific surface area of the additive 4 was 94 m 2 /g and an average of 
1.2 silica particles were contained. 

[0071] <Preparation of a single -component nonmagnetic developer> 0.7 part 
of the above-mentioned additive 4 was added to 100 parts of the 
above-mentioned nonmagnetic toner particles A, and the whole was mixed to 
obtain a single -component nonmagnetic developer. 
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[0072] Example 8 

<Preparation of an additive> 100 Parts of silica fine particles (multi-point 
BET specific surface area: 110 m 2 /g, average particle diameter: 0.03 pm, 
dimethylsilane treatment) was dispersed in 2,000 parts of methanol, and 
after dissolving 40 parts of zinc stearate in the dispersion liquid, the whole 
was mixed well, and after vacuum drying the mixture under heating, the 
mixture was shredded well by a mixer with a stirrer having stirring 
propellers to prepare an additive 5. 

[0073] A specific surface area of the additive 5 was 103 m 2 /g and an average 
of 1.3 silica particles were contained. 

[0074] <Preparation of a single-component nonmagnetic developer> 0.7 part 
of the above-mentioned additive 5 was added to 100 parts of the 
above-mentioned nonmagnetic toner particles A, and the whole was mixed to 
obtain a single -component nonmagnetic developer. 

[0075] Example 9 

<Preparation of an additive> 100 Parts of silica fine particles (multi-point 
BET specific surface area: 150 m 2 /g, average particle diameter: 0.02 pm, 
amino group -containing silicone oil treatment) was dispersed in 2,000 parts 
of methanol, and after dissolving 40 parts of zinc stearate in the dispersion 
liquid, the whole was mixed well, and after vacuum drying the mixture 
under heating, the mixture was shredded well in a mortar to prepare an 
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additive 6. 

[0076] A specific surface area of the additive 6 was 64 m 2 /g and an average of 
13 silica particles were contained. 

[0077] <Preparation of a single-component nonmagnetic developer> 0.7 part 
of the above-mentioned additive 6 was added to 100 parts of the 
above-mentioned nonmagnetic toner particles A, and the whole was mixed to 
obtain a single -component nonmagnetic developer. 

[0078] Comparative example 3 

<Preparation of a single-component nonmagnetic developer> 0.5 part of 
silica fine particles (multi-point BET specific surface area : 150 m 2 /g, average 
particle diameter* 0.02 jim, amino group -containing silicone oil treatment) 
was added to 100 parts of the above-mentioned nonmagnetic toner particles 
B to obtain a single -component nonmagnetic developer. 

[0079] Comparative example 4 

<Preparation of a single -component nonmagnetic developer> 1.5 Parts of 
silica fine particles (multi-point BET specific surface area' 150 m 2 /g, average 
particle diameter" 0.02 jim, amino group -containing silicone oil treatment) 
was added to 100 parts of the above-mentioned nonmagnetic toner particles 
B to obtain a single-component nonmagnetic developer. 

[0080] [Performance evaluation] As for the single-component nonmagnetic 
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developers obtained from the above-mentioned examples 2 to 9 and 
comparative examples 3 to 4, the following evaluations of print resistance 
property and anti-offsetting property were performed. The results were 
shown in Table 2. Furthermore, as for the single -component nonmagnetic 
developers obtained from the above-mentioned comparative examples 1 and 
2, the anti-offsetting properties were evaluated in the same manner. The 
results were shown in Table 2 together. 

[0081] The print resistance test was performed by counting the number of 
prints at the time of occurrence of image defect (a white spot was observed 
when the blade fixing occurred) while a maximum of 4,000 pieces were 
printed with an intermittent developing mode (development of a piece of A4 
longitudinal paper and stopping the development sleeve were repeated), with 
a pattern having a line in a direction of paper feeding (a toner was constantly 
spent in the line part) for accelerating the blade fixing of a developer, using a 
commercially available color printer using a single-component nonmagnetic 
developing method. 

[0082] The anti-offsetting property was evaluated by measuring the 
temperature at which an offset occurs, when an oil coating unit was removed 
from an oil coating type heat-pressure fixing device of the above mentioned 
color printer and fixing was performed with changing the temperature of a 
fixing roller in the range of 150 to 175 °C. 

[0083] 
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[Table 2] 





print resistance property 


anti-offsetting property 


Example2 


no image defect occurred at 
4,000prints 


no offset occurred at 175 °C 


Example3 


no image defect occurred at 
4000prints 


no offset occurred at 175 °C 


Example4 


no image defect occurred at 
4000prints 


no offset occurred at 175 °C 


Example5 


no image defect occurred at 
4000prints 


an offset occurred at 170 °C 


Example6 


an image defect occurred at 
4000prints 


an offset occurred at 170 °C 


Example 7 


an image defect occurred at 
4000prints 


an offset occurred at 165 °C 


Example8 


an image defect occurred at 
4000prints 


an offset occurred at 165 °C 


Example9 


an image defect occurred at 
4000prints 


an offset occurred at 160 °C 


Comparative 
example 1 


an image defect occurred at 
2000prints 


an offset occurred at 150 °C 


Comparative 
example2 


an image defect occurred at 
lOOOprints 


an offset occurred at 150 °C 


Comparative 
example3 


an image defect occurred at 
lOOOprints 


an offset occurred at 160 °C 


Comparative 
example4 


an image defect occurred at 
2000prints 


an offset occurred at 150 °C 



Example 9: A fog on the photoreceptor was observed in the initial stages 



(however, a fog on paper was not observed). 



[0084] Example 10 

<Preparation of magnetic toner particles> After adding and mixing 100 parts 
of a commercially available styrene- acrylic resin for toner as a binder, 58 
parts of magnetic powder (magnetite, average particle diameter^ 0.2 iim), 
and one part of charge controlling agent (azo dye), the mixture was melted 
and kneaded by a twin-screw extruder to obtain a kneaded material. After 
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cooling the mixture, the mixture was pulverized and classified to obtain 
magnetic toner particles. 

[0085] A particle size distribution of the obtained magnetic toner particles 
was measured. A number average particle diameter was 7.3 pm, and a rate 
of number of toner particles whose particle diameter was not less than 1.8 
times of the number average particle diameter was 0.5 number %. 

[0086] <Preparation of a single-component magnetic developer> 1.4 Parts of 
additive 5 obtained from the above-mentioned example 8 was added to 100 
parts of the above-mentioned magnetic toner particles, and the whole was 
mixed to obtain a single-component magnetic developer. 

[0087] Comparative example 5 

<Preparation of a single-component magnetic developer> One part of silica 
fine particles (multi-point BET specific surface area- 103 m 2 /g, average 
particle diameter: 0.03 pm, dimethylsilane treatment) was added to 100 
parts of magnetic toner particles obtained from example 10 to obtain a 
single -component magnetic developer. 

[0088] Comparative example 6 

<Preparation of an additive> 100 Parts of silica fine particles (multi-point 
BET specific surface area'- 110 m 2 /g, average particle diameter: 0.03 pm, 
dimethylsilane treatment) was dispersed in 2,000 parts of hydrocarbon 
solvent (manufactured by Exxon Mobil Corporation, trade name: Isoper L), 



13 



Partial Translation of JP 2001 296688 



40 parts of low molecular weight polyethylene wax (manufactured by Sanyo 
Chemical Industries, Ltd., trade name- LEL250, temperature at which 
viscosity is 1,000 Pa*s'. 104 °C) was dispersed in the dispersion liquid, and 
after heating to 120 to 140 °C and dissolving the mixture, the whole was 
mixed well, and after vacuum drying the mixture, the mixture was shredded 
well in a mortar to prepare a comparative additive. 

[0089] A specific surface area of the comparative additive could not be 
measured, and when the additive was checked by an electron microscope, it 
was a state that the silica particles were not coated by a polyethylene wax 
but the silica particles adhered to a surface of polyethylene wax particles. 

[0090] <Preparation of a single -component magnetic developer> 1.4 Parts of 
comparative additive was added to 100 parts of magnetic toner particles 
obtained from example 10, to obtain a single-component magnetic developer. 

[0091] [Evaluation test] As for the single-component magnetic developers 
obtained from the above-mentioned example 10 and comparative examples 4 
and 5, the following evaluations of print resistance property and 
anti-offsetting property were performed. The results were shown in Table 

3. 

[0092] The print resistance test was performed by counting the number of 
prints at the time of occurrence of either an image defect (a white spot) or an 
unevenness of image quality, while all solid images were printed with a 
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continuous developing mode running (A4 transversal, image area- 1 %), 
using a commercially available monochrome printer using a 
single -component magnetic developing method (using a oil-less fixing roller 
(temperature: 180 °C)). 

[0093] Furthermore, a contamination of the fixing device was examined after 
1,000 pieces printing. 



[0094] 
[Table 3] 





print resistance property 


anti -offsetting property 


Example 10 


no image defect occurred at 7,000 
prints 


no contamination of the 
fixing device occurred 


Comparative 
examples 


an image defect occurred at 7,000 
prints 


a contamination of the 
fixing device occurred 


Comparative 
example6 


a whole fog occurred in the initial 
stages 


a contamination of the 
fixing device was not 
evaluated 



[0095] 

[Effect of the Invention] As described above specifically with the examples 
and the comparative examples, a single -component developer of the 
invention does not deposit or fix to a blade, further to a fixing member which 
is made oil-less, can cause an image with good image quality even in 
long-term printing, and further is a single -component developer having 
improved an anti-offsetting property. 
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vffi#\z-&&mm<Dwm $ ^ft & hWALiz 

I- JP5R3£*1- 5 ft 5 -fcfinmi © fPJSiJ^feic 

*j^Tttffl-r«fcJt><o-ja^a««iT*)*«nE (1) ~ 

(7) wTtifriz.KMto-i&f&lMM. 

[0 0 2 2] (9) Jf LSTSlJMSrffl^Ts Etet?)^ 
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ffii-5fc»©-rit»aifc»-c*««WE (i) ~ (7) © 

[00 2 3] (1 0) WL^XtttteR^X* ia*H-« 

{-jo^T, -^aiwwiu-c, Htria (D ~ (7) © 

[0 0 2 4] (1 1) if L3-C«*f*r£^-C, E*r*-<5 

t, -^m^jtu-r, ate (i) ~ (7) ©v^rn 

[0 0 2 5] 

[00 2 6] *3BW©-d^aiMWtt % *£#Sk *£#J 
*s±tf^^£T#«fl«WilU JKttl*r**i-5 hi- 

[00 2 7] *«PJtc*3tt5 hi— Mtf--CfUJB Bill* h 
i— JB ^*SJ tUli, ± •? -/fcfr^&SJ h i— X 

arm, # y v^-ff- 7 -/k mrty vtk. 7*; 

[0 0 2 8] rti^^#ffl[4, 7 0~2 0 OXKDMMU 
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ft (femi<D%tij£tim&l 0 3 Pa • sgjtfcfcSifi. 

hi— t vx<D®:ft£j£mm<te'o. &m\c$s 

B4?a^* s ^1-f*5 £5£*©fc*fc:#K ©=c^;v^-^^ 

10 [0 0 2 9] fcfc, #»!flfc*stt5 hi— Jte^-cfUfflnT 
LTJi, hi— T*U 

[0030] Afrwttt, mmmnthxa. wt^* 

[00 3 1] Sfc. WttSfeff&£: LT(±. *i^ y h*y 
20 5„ 

[0 0 3 2] Sfc, attfr^LTti, ft, 3/<;VK - 

^fi, hi— #«tt=^hP-/i'©«jS*»fe» SStc^ 
4fc[iT;v $ = ^ A7c^4 £*©{tfe©^M7t;*^^W LT 
l>fbj;V\ rtlfe^ttfrfi, IfKffeiaSBET 
Jt*ffi«^ 2 ~3 Om 2 / tLXhZ><DtiWHL\s<. £b 
30 {Cl*-^S!S^5~7t?fe5©^*U\ M&tefDW- 

81^ 6lfc 36fcR % *femt£l£<omj3& 
<D>pft^h<Ot\ B*»Jt«rJI»5 5*.-C#*U\ 
tt#:©¥^l*i:S£ LTIi, 0. 05-1. 0^m©t5H 
W4L<, L<ttO. 1-0. 6^mT*fc 

[0033] ^t%b$mwtitznM&m±, m&x&tc 

[0 0 3 4] <ffeJSJj©^*iLTt± N -^maitm 
40 hi— ©#&f±, ^*SJ i o osi^ic^u-r^M 

B«IHt4if©*ft«r§l#firi-«lfil*i*>«J, ^ 
■fn i b»*U<4^o -fijc^Bttt^Mft^Jhi— »c 
«[ffli-«#fe»J©***i: LTtt, |£*SJ 1 0 0S*gp 
ICMVX, ^Mr40~3a*gp, W2 0~7 0li 
SP£1-5©*5^Ui\ 

[0 0 3 5] *^BJ[c*i(i^ hi— STfi, ^{cjj:c 

50 *jjvi>xikvitfcmim^<otf*ft^Lmmviik 
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"Cftiia*.*<>o^ffa-c*)*. r©«i»-et, il£M£iJ© 
»BfflSa*|g#3J©i&»ffl«J: 9 2 otK±l^: ir# 
£?* U\ 3 0 0 t?g£©*Bia«&^-r<5 7 y *ttJ| 

»jioom*ffl^*rb-c, i~ioiw#ff$u\ 

[0 0 3 6] $ E>K, #3PJ§(£*Jtt3 hi—ft^l*. £ 

*]«:*# LTfc J:v\ «lffl^l6ft#«««Wi LTIi, 
Mill »4«T^*=^A'ftS# 

?£ if<owmmmMs 7 y ?vnfc©&M * ^~ 
©^Sttia«i»j ft k tf z> - 1 a*-e# 5. 

[0 0 3 7] Ztlb<DWW*m^X*%W\Z&ftZ> v-r 
U-CS«»*#5¥S:i: LTfi, Ilf-f Ww< s d- 

aR-^^/nic^lHlffi-eta. mm 

[oo3 8] *%mctdvz> hi—n*<D¥®&*& 
[0039] *&w<D-i$.ft%.®.M\a$^xte, flffie h 

tt^-f ;v v M"c $ *vfcS3IHW©##4 ^ LSI* £K± 
[0040] z.<D<px*i>, -j*^WMWBl©j!ttMtojfi:*» 
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^ uss fc 9 ©^isftiftitst^^ i o {@* 
AN i: < fc¥£S 5 «5|c*T?*)««BI^JP[Kft4M»«^-* 

[004 1] ftSAMiMbW^^ ©»3ttffiffl-r«A 
JRBWbflWafcttT- i LTfi, Jt^ffiW^ 5 0 ~ 3 0 0 m 2 

irLTlif i^t>^X5Kf£<0, -*Jfc*iB«as 3 0 

30 T-r-S^lfiJi-fe-Sc Jt*ffii»^5 0~3 0 Om 2 /g© 
AB^WStt^-JtWIft^** 0 . 01-0. ltim 

[004 2] tuffip^J^i: L"CliS»fliJfi», Si^ 

<f±i 6~3 0fl©JIBJH«d«iBlffl-et, Jr^Wirfi, 
/vf?yi, ^f7i)yK, y/-/^ 

±> jf*L<l412~3 0fi©J!IJ»ift©a6«B, t^*^ 

^yyiiift, 9-7y ^W£$/\'i<"}j*f£k*<D9<}}) ym 
50 ^m^, 5Mfyi*^->^A/i 
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xTy yg^JPUfeft^^fS^i^T*^ * 

f7!) y m^is r% t ft #mmm^<DmMti& 
i o o 4 3 ] *%wx^ omktmt ii, &mmmm 

^-tvK JKjte*. I^$£fcfi^§^ft7j<|ift£*© 

/y-f < 5 m*mci-2> z t tfx*%%&frbft& L 
t\ ft*3, i©»»««a^*J^T, 41ltt»i: 

#J©Sftit*£ LTH, 100:1-1: lgSiWS 
U \ r © J: 5 Ic* &ft£iEV&JUMftm?tttt& 
IP5 0~3 0 0m ! /gt*>504S»4U>„ ttff 

[004 4] #^©-J&#S^Jf4, HUfS, h-J— 

i o o s*ic*t u-c, friBftff^Jisawkttifcia^* o . 

* ©£**WM1B«H <k 94>ft< ft3 m^^J©^» 
tti«jST UT*&-4WKSr*+*W*a«#e,n4 < ft 

<ftt\, 

[004 5] **WO-JSfe»S«S'Jf4, 36#<D-fifc#B 
««feSr*Jffl Lfc*¥»Tfi]ffl^^riH-C*5. £ «9 bit, 

**fe*rffl^-CW{fc»*S^T«: 5 > -J&#?&^J©WJ 
*4 >v v £ *ifc)£»«*f $ -frft fl* b V i—n 
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[0046] ^aswo-^sMkffltt, atE-j*»a« 

ft ' t as ft < , m«#fc**» 

[0 0 4 7] 

T-fift^o ft&\ #K:W0©4HR!K *361t«k:*j^ 

t> r^j tsitr r%j f±, rmm®.} fcii* 

io ra*%j 

[004 8] HifetfiJ 1 

ffl^U^x^ttMB 15~l 
2 5t) lOfti, #fe»J (tT^^hUy K5) 5g|5 

teiME* y ^^x^mii9 oau f-y ^v^js^2Si5 
fc. ^©«i^£^«^ &»Lxmm\> 

20 *i^A^ttfc 0 

[0 0 4 9] ft&ii,fc#flHftb-*-- ^Alco^T, 
S^SrjH^tfe. ttlt^llCOULTER MU L 
T I S I ZER II SrfflV\ 1 0 

© 1 . 8 feSL±(D h ^—^©fi^^tt 1 . 2 

[0050] <*H6ffloHK> v- y i»» (*^iffiB 

ETJt^ffiai 5 0m ! / g> sp^BK^-SO. 0 2 ^ 
30 m N 7?/StW->!)3->W;VM) 10 0gB^^ 
^7-^2 0 0 0SUfc#ftU ^^I^f7!) >^Sr a v 

[0 0 5 1 ] ^fl^lRl 1 ©it^ffi« (#j«ffiB E TJt^ffi 

SATPIflO (414 8m 2 /gT'fcofc 0 
[0 0 5 2] <-^IWtt9lttMom>KrG^Btt 
S-^- t^Al OOgpfcMU WE^MBgWlfcO. 7« 

40 [0 0 5 3] JtRW 1 

<-^*«tftm«SJ»w§i>*ifeffii i Tit b^fc« 

BETJt^ffi«l 5 0m' /g s Wltt^gO. 0 2y 
m, 7?/ltr>!)=->^;vfti) 0. 5|F|5^iD 

[00 54] JtRM 2 

-tt b-r- tt^A i o ogi5(c*)-L, ->y *tttt^f 

BETit^ffi® 1 5 0m" /g, ^JK^f-SO. 0 2 tf 
50 m, 7 5/St ; !->!)3-^;*l) 0. 5»t, 
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xf7 y i^mmi o . 2 sp^ap * t » -$#»t£5M$i 

[0 0 5 5] [ttffiffflS] 1MB jHfeftl 1 *J J: tWfcttH 
[00 5 6] HHttKim. ifflR©-/fc&2Wtt«*# 

K (A 4 1 gL$* y -7W±zm 
»>«*) ti*4fft7y=^u (^v- 

[0 0 5 7] 
[*1] 

* 1 





m w tt 










\mm2 


1 f 



[0 0 5 8] HJSfliJ 2 

m-$v^x z r/\'®m mm^mi 1 5-1 

2 5t) 10gP£, *£#J (WyM/yK5) 5 
SB, Vytx (&M&tf9 7v vvvyyfX) o. 3 

5. 3»^KrJE*JJi^^W'ttfflB9 0£P, 

2. 7»«:jpiTi&&«, mo~;^mmmmLxmw. 

[0 0 5 9] #6>ih.fc*aitth-^— ^B|rol/>T, *fc 
[006 0] < KMMomm >i/»* im* b 

ETJ£Mf»l 5 Om 2 /g, spyStt^FftO. 02d 
m, 7 lOOSPS:^ 

*/-^2ooogptc#tfcu rwcxxry 

4 0gp£?ffl?m, i<S-e-U JPl»Tfc«£E«*«, ft 

[0061] mm 2 ©it*Bigrf± 122m 2 / g -?*> 

[00 6 2] <-^*WH4m«ffl©W»>ttrE*BH4 
8FB 1 0 0g»fc*tU miE:WPJ 2 & 2 . 1 S 
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[0 0 6 3] 3 

<-*»*»tta«?ilO»I«>iWE*lttt h1—#L*B 
10 0gptr#L, SfrE^i^fiJ 2 S: 1 . 4gpjp*, P^L 

[0 0 6 4] HJI^J4 

<-j«^iwtts«aioti«>iWE*aH* hT-m*B 

100gP}C*tL, ME^^J2^0. 7gpiP*, j&&L 

[00 6 5] &tfe0!| 5 
io <-fife^*B«4a«t*J©*lf8>«WE3lltW l T*#feftfc 
#*tth-*— SFA 1 o ogpicttu l&3E*MSftiJ 2 & 
0. 7gpAP*, 8^L-C-J*^*»tta*«fc»fc. 
[0 0 6 6] HJi^j6 

< > y * ttsft^f- BET Jfc& ®» 

15 0m ! / g> ^tFSO. 02i/m« 7571^ 
t^Un-y^/^I) 1 0 0§P§r^/-/V2 0 0 

20 fc„ 

[0 0 6 7] fl-^J 3 (DktmmmZ 130m ! / g X& 
<9, ¥^1. 5fl©^U**t^Sr^L-C^fc„ 

[0 0 6 8] <-j*##«ttmfc*J©WK>!&E#«SH4 
h t-fiFA 1 0 0 UKM U mi^-mi 3 £ 0 . 7 gp 

[0 0 6 9] Hj&#)7 

100mVg > ¥^*iT-g0. 0 3 //m, vV^/Pv' 

y =>— vjrjjvym) 1 o ogpsr^^y— ^2 o o ogp 

[0 0 7 0] ft8s#j4©ifc^E8!f±9 4m 2 /gt'fc 

[0071] <-&ft#m&mmi<Dmm>Ma&#M& 
h 1 0 0 n^n u me^-^j 4^0. 7 

[0 0 7 2] HJ£M8 

40 <^Hssi©««>^y*i*&^ (^j6ftBETJfc*aar 

110m 2 /g, ¥*l)ST-@0. 0 3 //m, v?p< 
yy^tM) 1 0 0SFP^^^/-/W2 0 0 0gP(C#fcU 

mt-^xry y®?^i&4 0 J;<s-g-u 

[0 0 7 3] ^jSSI 5 (Dit^mmt 103m 2 / g X& 

[0074] <-jwmmmffln9M>mBffl&SE. 

h t-SFA 1 0 0 IfPlc^f L, iMffl 5 Sr 0 . 7 £P 

50 jp*, aM^tT-j«»*«tt»iww*#fc. 
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[00 7 5] HJ6M9 

< tmma>im> f jj ^ta*^ (#£&b e TJtsEsi 

15 0mVg, WWSO. 0 2MII1, 
Ottfc*HfcU -ix^7 1 T!J^KlEft4 0S|JSr*» 

[0 0 7 6] ^^j6©Jt^Ba(i6 4m 2 /gtfc 

[0077] <-a^mmsL^a<owm>immm 



[0 0 7 8] Jt«0i3 

15 0m ! /g, ?»S0. 0 2)im, 7;/M 
f->yn-y^;vfel) 0. 5ttfc6q*.-C, -J*£# 

[0 0 7 9] ltRffl|4 

i oogpic^L. ~>v#w&* (gr&MBETitmmm 

15 0mVg, ¥WiO. 0 2nm, 7-;;M 
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[0080] ummn mmmmm 2 ~ 9 *» ± ^ jtK 

M 3 ~ 4 Ti# bft/c-j&#»ttlf^Pit-o^T, TIE 
2 fcjb\ fMEJfcftflU 2-Ci#btV^-^^ 

Srfrofc. 2 {Cff-frT^-fo 

[00 8 1] WMtt^^fi, *JE©-jfc£#«te3Mk*- 

m**- k ( a 4 «-e 1 #gn&, y -^flut** 
•jii-r) x*s*4i i ^7>=^^u 

[0082] m*7±y httwiitt, itE^y-yy^ 

U £#n-7©?£S£l 5 0-17 S'COlSfflT^k 

20 fe. 

[0 0 8 3] 
[H2] 









mmM2 




1 7 5t;T?*7-t:5; 




4=p«:T?w«**JicL 


1 7 5'Ctt7t'> h&L 






1 7 S<C~l:*y±y hteh 




4^«CTM8(^«^L 


1 7 0lCTf^-7'k«> 




4=P«CTW^^««4 


1 7 OCT*7t»> 






1 6 51CT?t7ty 


*mm 


4^rCHifc*»5S£ 


1 6 5°C-?*7±y 




4 =f «TTptfti)l»^* 


1 6 QX.~Z*yiz>y 


tfctfEWl 




1 5 0^^7-6:^ 




1 ^Bn?Hfc;fc*af6£ 


1 5 0'CT*7t5' 




1 ^FftfiBflt^Slg* 


1 6 0"CT*7t'^ M8± 


ifctt«4 




1 5 ox:-r;jr7±y }~?t± 



[0 0 8 4] HJS^il 1 0 
K ¥*&tfrf«0. 2jim) 5 8^ ^*$IJP^J (T 

[0 0 8 5] ibn«ttht-fi?Col>t, ttft^ 

ia*¥*&Jte^ so 1 . 8 ffiF6t±© h -f— 
fio • 5teSc%-c*>ofc„ 

[0086] <-«»itttt5MfeSl©«»>«r!aKtt 50 



-itf- 1 0 OpPtc^tL, mummm 8 bnfc^ayM 

5*1.4 WR LT-jfc»«Hta{Wfl tUfc. 

[0 0 8 7] lt»M5 

<-j*»«M4a«afl©fi«>*itif!i 1 0T»bnfc*tt 

h-J— Sfi^l 0 OgPfCftU v-y#$S» (^£BE 
Titm^mi 0 3m 2 /g, spi^JK^gO. 0 3^m, 

[0 0 8 8] JtRM 6 

1 10m 2 /g, TOMO. 0 3 ,um, i?*=}~JV*s 
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I* (W) & SS*LEL 2 5 0 > 1 0 0 OP a • s 
0 4"C) 4 0 12 0-14 

[00 8 9] Hsiw«^oJt«iSiJfllwaijreti* , ttf 

v 9 * Xfflgi ZtiX V^-S <zn*f±4 < , #!Jxf u>!7j/ 
[00 9 0] <-j£#«teSft#J©IMK>*K0i 1 0 T* 
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* [0 0 9 1] [ffffiWR] nSHM l o *5 i xfXMffli 

4, s^ibftit-&ftmmLitffl\z<>^x, teoi 

-To 

[0 0 9 2] ifBlttftftf^ mjR©-tf#«ttSffcfr5£ 
(O^y^oyy^^ (^;v^tio-7 (ifligis 
0°C) Steffi) Srfflv\ K (A 4*) -C9 

(jB*ffiai-%) u ±^mmmtiLx, 

[0 0 9 3] ^ l TO9ftltt®£*S»®&ft&M 

[0 0 9 4] 
[*3] 























wmx±M& 





[0 0 9 5 J 



